Ultrastructural study of the egg wall surrounding the developing miracidia of the digenean Prosotocus confusus (Looss, 1894) (Plagiorchiida: Pleurogenidae), with the description of a unique cocoon-like envelope.
Helminth eggs play a critical role in movement of the parasite from definitive to intermediate host. Eggs of the pleurogenid digenean trematode Prosotocus confusus (Looss, 1894), a parasite of naturally infected frogs Pelophylax lessonae (Amphibia: Ranidae) in Europe, are described here for the first time. Particular emphasis is placed on the ultrastructure on the egg wall and on the detailed description of a unique cocoon-like envelope. Each embryonating egg is composed of an early embryo surrounded by a four-layered egg wall: (1) an outer, anucleate layer external to the eggshell, which forms a thick cocoon; (2) the operculate eggshell; (3) not fully formed, a differentiating outer embryonic envelope containing large nuclei of macromeres; and (4) situated below, an undifferentiated layer of the future inner embryonic envelope containing mesomere nuclei. Layers enveloping the egg apparently play an important role in the protection, metabolism, and storage of nutritive reserves for the developing miracidium. The outer anucleate layer, or cocoon, is situated externally to the eggshell and composed of an electron-lucent substance with numerous electron-dense islands attached to its peripheral membrane. A cocoon envelope such as this has never been seen in previous TEM studies of the eggs of parasitic platyhelminths, with the exception of another pleurogenid Brandesia turgida. The origin, formation, functional ultrastructure, and chemical composition of this peculiar layer remain enigmatic, although its function appears to be protective. The thick, electron-dense eggshell resembles that of other trematodes, exhibiting a characteristic fissure zone around the operculum. Numerous lysosome-like structures observed in some eggs may be involved in the autolysis of both the embryonic envelopes (particularly the early degeneration of macromere nuclei of the outer envelope, characteristic for this species) and in the disintegration of several early micromeres. The inner envelope, which forms later from mesomeres, persists longer during embryogenesis.